"I am most pleased to present the cita tion for Michael Gurnis for the James B. Macelwane Medal. Mike has distinguished himself by addressing some important prob lems dealing with the relation between the large-scale dynamics of the Earth's interior and geochemical and geological observa tions. He has made seminal contributions to understanding the role of mixing of hetero geneities in the Earth's mantle; the influence of lithospheric plates on mixing, flow and subduction in the mantle; and the role of mantle convection and plate tectonic pro cesses in causing changes in sea level and epeirogenic uplift and subsidence.
"Mike grew up in Cohasset, Mass., a small town on the coast south of Boston. I recently moved to Cohasset myself, and after experiencing several winter storms that bat tered the coast, I too have come to appreci ate Mike's interest in changes of sea level. Perhaps to distance himself from such changes, he attended the University of Ari zona in Tucson, where he received a B.S. in geoscience in 1982. He also managed to add the first three papers to his bibliography while he was there, based on work interpret ing the statistics of craters on Mars, Mercury, and Galilean satellites partly with Alex Woronow and Robert Strom.
"It appears that Mike had already ac quired a reputation as one who spoke di rectly and did not hesitate to ask difficult questions, and he was encouraged to go to Washington University to work with Geoff Davies. Mike tells me that it was thought that their personalities would provide a good match. They must have, for they both went to Australian National University, where Mike completed his Ph.D. in 1987.
"His first paper at ANU was 'Simple para metric models of crustal growth,' written with Davies. This paper demonstrated Mike's ability to isolate the relevant parts of a com plicated problem to construct a model that could be analyzed to illuminate the impor tant aspects of the problem. In this paper, as well as in a later one, they showed that smooth growth models could lead to a bi-
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modal crustal-age distribution if younger crust is preferentially recycled. This work was followed by a series of papers on the mixing of heterogeneities (such as recycled crustal material) in the mantle, which showed that a range of heterogeneities could be preserved in the convecting mantle with large scale flow. In these papers he really came to grips with reconciling and under standing the differences between his results and those of other workers. Neither he nor Geoff shy away from confronting discrepan cies.
"After completing his Ph.D., Mike went to Caitech for a post-doctoral appointment where he collaborated with Brad Hager. I wish he had come to Harvard! There he ex tended his modeling the interaction of man tle convection with the lithosphere and showed how continents could be broken apart and reassembled by mantle convec tion. He also pursued work on the dynamics of subduction and extended his numerical repertoire to include the use of parallel proc essing computers.
"He went to the University of Michigan in 1988, and in that supportive environment continued his work, assessing the role of plates on mantle convection and using paral lel computation to model mantle mixing. Most importantly, however, he really dug into the problem of effects of convection, the rearrangement of continents, and the loca tion of subduction zones on sea level and continental flooding. This work represents an important advance, for it relates the fun damental geological processes of basin for mation and sedimentation to the larger-scale dynamics of the interior. The study promises to bring together disciplines from sedimen tary geologists to numerical convection mod elers and illustrate the unity of geosciences in attacking fundamental problems, while showing the range of disciplines that is needed to do so. Mike Gurnis is the sort of scientist with the vision and ability to recog-
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nize both and the energy and perseverance to come to grips with the problem. He is a most deserving recipient of the Macelwane Medal."-Richard O'Connell, Harvard Univer sity, Cambridge, Mass.
Response "I sincerely thank you Dr. Cicerone, Rick, and AGU for awarding me this Macelwane Medal. I was truly humbled when I read over the list of distinguished Earth scientists who have received the Macelwane in years past.
"When I was younger I was determined to do things myself, to make it on my own without the influence of others. I guess I still feel this way. But when I reviewed my ca reer, I realized that reality has been very dif ferent. Indeed, to a large measure, the fact that I'm up here this evening is a tribute to others.
"As an undergraduate at Arizona I was lucky to be taken into the research group of Bob Strom, who was then on the Voyager imaging team. This was about the time of the first encounter with Saturn, which was very exciting. But what was more important for me is that I started working with Alex Woronow, who was part of Strom's team. Alex introduced me to the fine art of numeri cal modeling. I was very fortunate to be able to work so closely with a creative research scientist early in my career. I truly thank Alex for that opportunity.
"I was drawn to planetary science out of a long fascination I had with other solar sys tem bodies, but things had started to go bad for NASA funding, and I decided to jump ship-figuring the opportunities with a ca reer in terrestrial geophysics were far better. As I was figuring out what field to go into, I stumbled upon mantle convection. It may have been through the influence of Bill McKinnon, with whom I had endless scien tific discussions. Randy Richardson, my offi cial advisor, suggested I should go and work for Geoff Davies. I was skeptical. But for some reason, Randy thought that if I worked with Davies only great things could come of it. I don't know why Randy felt so strongly about this, but perhaps it was because Geoff was a troublemaker and, apparently, so was I. My choice of a graduate advisor was not random, and I have Randy to thank for that.
"Off I went to St. Louis and before I knew it, Davies was to leave Washington University and return to his homeland, Australia. Well, Geoff invited me to transfer to the ANU and continue my graduate studies. I didn't know much about Australia, this was before Croco dile Dundee, but even I knew one couldn't go wrong with the ANU. This is one decision I have never regretted. The Research School of Earth Sciences at ANU is a most wonder ful scientific institution. When I went there, I was a scatterbrain, but I had an advisor, Ge off Davies, who was dedicated at putting some semblance of logic into my thinking. He was a tough advisor, but also one of the most pleasant and humble persons I have known. He is a deeply creative scientist. In many respects, I believe that the ideas first sparked by Geoff have propelled me to this place this evening. From my time at RSES, I must acknowledge the influence of Ross Griffiths for sharing his deep understanding of fluid mechanics.
"Returning to the United States, I was lucky to have yet another fantastic opportuni ty-a post-doc at Caltech's Seismo Lab work ing with Brad Hager. Hager allowed me to pursue my own interests with complete free dom. Brad turned out to be a fierce devil's advocate, continuously forcing me to do bet ter. Brad has incredible insight into how to make dynamic models useful for the rest of geophysics. I must also acknowledge the influence of Don Anderson-he spent long hours at Seismo Lab coffee forcing me to question everything Davies and Hager had taught me! Scott King and Arthur Raefsky also played influential roles in introducing me to the work of finite elements. I'm not sure where geodynamics would be without the influence of Raefsky.
"After a long stint in warm climes, I moved to the truly delightful geology depart ment at the University of Michigan. It seems that the only thing wrong is that we are turn ing into a department of mass spectrometers instead of a department of geologists. I have many delightful and stimulating colleagues in Ann Arbor, including Kenji Satake, Larry Ruff, Bruce Wilkinson, Rob Van der Voo, Henry Pollack, and before he left Michigan, Thorne Lay. I thank them all and many oth ers. I will end here by thanking an excep tional junior colleague with whom I have the opportunity of working: Shijie Zhong. Macelwane awardees, it seems, simply do not settle into patterns of moderate accom plishment. In fact, most of the medalists have redefined their fields of study and have continued to work at the absolute forefront throughout their careers. Following this tradi tion, Dave McComas is in the process of re defining his field of study, which encom passes the composition of solar system plasmas, their source regions, and their in teractions with the various planetary obsta cles that exist in the heliosphere. He is do ing so with unique applications of existing spacecraft data and with the innovative de sign of startlingly new plasma instrumenta tion that will provide ion composition data with unprecedented sensitivity and mass res olution over the next decade. So significant are his contributions to his field that I wanted to nominate him 2 years ago but was dissuaded by his colleagues because he was still too young! "Dave's work on spacecraft plasma in strumentation began after his arrival at Los Alamos from undergraduate school at MIT. This work, which soon led to published in novations, was interrupted by his Ph.D. stud ies at UCLA. Dave completed his Ph.D. in record time at UCLA, going from a B.S. to a Ph.D. in under 3 years, the previous record having been held by his advisor, Chris Rus sell, a Macelwane awardee himself. While still a graduate student, Dave began a series of studies of the interaction of the solar wind with comets and with both magnetized and unmagnetized planets. The work focused on the draping of magnetic field around the un magnetized bodies and on the development of current sheets in the downstream mag netic tails of both types of obstacles. This research was especially notable for its com parative aspects, which have led to a better appreciation for the scaling laws that apply throughout the solar system. "On his return to Los Alamos, Dave con tinued his investigations of the solar-wind interactions with obstacles to the flow and began to try to relate phenomena he ob served in the solar wind back to the source regions on the Sun. Very little was known about the overall magnetic topology of inter planetary space or its relationship to pro cesses in the solar atmosphere, even though such information is crucial to our eventual understanding of how solar phenomena af fect interplanetary space and planetary envi ronments. Working with the idea that reconnection in the solar atmosphere might lead to dropouts in the solar wind electron heat flux, Dave searched for and found such dropouts, and showed that they occur prefer entially in the vicinity of the heliospheric current sheet where reconnection might be expected. Realizing that the U-shaped mag netic structures resulting from reconnection across the current sheet might be visible in coronagraph images of the solar corona, Dave examined data from the Solar Maxi mum Mission and discovered the structures he had predicted. As GRL editor-in-chief, I was privileged to publish his discovery of U-shaped magnetic structures in the solar corona in the January 1991 issue and to fea ture one of the figures from that paper on the journal's cover.
"In 1989 and 1990,1 was a member of a large international consortium that proposed to provide the plasma science instrumenta tion for the Cassini Saturn Orbiter mission. At one of our later meetings, Dave McComas presented a new idea based on a very sim ple concept, which would, he claimed, lead to an instrument with characteristics exceed ing our then current design. We were skepti cal but agreed to defer our final decision on which instrument to propose for a few months while he backed up his claims. Dur ing this time Dave organized a small group of competent people and together they veri fied his idea with computer ray tracing and by building a laboratory prototype. We de cided to adopt his design and we were se lected to build the Cassini plasma instru ment. As a direct result of Dave's creativity and tenacity, a primary plasma investigation for the next phase of exploration of the outer solar system will be based on his revolution ary design.
"At the same time he was involved with the design of the Cassini plasma instrument, Dave was also developing an approach to the global imaging of ions in the Earth's magnetosphere with energies down to 1 keV. A new NASA mission, known as the Inner Magnetosphere Imager, is scheduled for a new start in the next few years. The concept of IMI is based partly on a technique known as energetic neutral atom (ENA) imaging. This technique has been proven in a crude way for energetic ions with energies greater than 20 to 30 keV. But the most important plasma reservoir in the magnetosphere is the plasma sheet, which has ion energies of only a few keV. As far as I know, no viable technique for imaging these lower-energy ions had been proposed, and the strawman payload for IMI did not include such a mea surement. Thanks to Dave, this important gap will now be filled since the instrument he defined is now part of the strawman payload.
"At Los Alamos, Dave was selected as section leader of the Space Plasma Section in 1991 even though he was its youngest sci entist, and the section included three LANL fellows, two of whom were also AGU Fel lows. He has since been appointed as group leader of the Space and Atmospheric Sci ences Group at LANL. He also is principal investigator for more than ten plasma analyz ers that are being flown on various DOE sat ellites. The leadership he provides for the Los Alamos group has greatly enhanced its already considerable prestige and involve ment in forefront space missions. His leader ship capabilities have also been recognized on the national scene. Not only does he serve as a member of the NASA IMI Study Team, he also serves on the National Re search Council's Committee on Solar-Terres trial Research and on its Committee on Space Science Technology Planning, of which he is by far the youngest member.
"It is difficult for an experimentalist in space research to achieve prominence at a very early age. This problem results from the long-term nature of the projects and the diffi-culty in developing the resources to compete with established principal investigators. The orists have neither of these difficulties, so it is not surprising that only two of the twelve Macelwane medalists from Space Physics and Aeronomy have been experimentalists. Dave McComas has shown that experimen talists can achieve early prominence with the right mix of talent, leadership, and hard work.
"Because of his intense loyalty, establish ment of strong personal interactions at all levels, good sense of humor, skill at learning from others, and pride in doing things right and well, Dave's biggest fans are the mem bers of his own group, which is a happy but all too rare circumstance. He is a fiercely committed family man who apparently wants his children to be as creative and indepen dent as he is, if their names (Random, Koan, and Orion) are any indication. Dave is well known at LANL for never missing a hunting trip (or a shot), for his bruising demeanor on the basketball court as he dreams of slam-dunking, and for his devotion to his hot tub and the spectacular views of the Sangre de Cristo mountains that it affords.
"In summary, Dave McComas is an un commonly talented and gifted young scien tist who has made a number of innovative contributions to space plasma physics. He is full of good ideas both in the areas of instru ment development and in the analysis and interpretation of data, and he knows how to implement his ideas while enlisting the en thusiastic support of both junior and senior scientists within and outside his own group. His impressive list of publications and the speed at which it is growing are testimony to his scientific creativity and productivity. Most importantly, Dave has an extremely strong sense of the significant. His instruments and his science always address important prob lems, and this ability to zero in on the most significant issues is perhaps what is most remarkable about a person as young as Dave. I believe that time will prove him to be the most outstanding space plasma experi mentalist of his generation."-James L. Burch, Southwest Research Institute, San An tonio, Tex.
Response
"Thank you, Jim, for that very kind cita tion. It is indeed a great honor for me to ac cept this Macelwane Medal from my many friends and colleagues of AGU. I am particu larly pleased because tonight, in addition to so many of my colleagues, both my parents, Harrold and Hazelyn McComas, and my wife, Richelle McComas, are here to cele brate this occasion. I could not even begin to thank these three individuals for all of the love and support that they have given me. "I am struck, as I think back about my personal and professional development, by how critical my friendships have been; I feel fortunate to count essentially all of the col leagues that I have worked closely with also as my personal friends. These friendships, intertwined with the professional work, have made my career extremely enjoyable as well as exciting. I am also struck by my great for tune in having had the opportunity to work closely with so many truly outstanding indi viduals. In the interests of getting us on to the reception, I hope that you will forgive me for reflecting on only a fraction of the people who have helped shape me along the way.
"As an undergraduate, I met and began a life-long friendship with someone who pro foundly influenced my entire future: GianCarlo Rota, professor of mathematics and philosophy at MIT. Gian-Carlo introduced me to phenomonology and existential philoso phy (and by extension also to eastern philos ophy). Even though I was earning a bache lors degree in physics, I chose to write my undergraduate thesis (an MIT requirement) on Heideggarian philosophy. This effort and my interactions with Gian-Carlo taught me the importance of philosophical thinking in my day-to-day life.
"After graduating from MIT, Richelle and I spent several months traveling around the country, camping out of our VW bus, and looking for the optimum place to live and work. Gian-Carlo, who has continued to help and guide me since MIT, had made me promise to visit Los Alamos before accepting an offer anywhere else. When we reached Los Alamos, we found both the intellectual and physical environments to be nearly ideal. At Los Alamos I have had the great privilege of working and developing close friendships with many truly exceptional peo ple.
"The space physics program at Los Alamos provided me with a unique opportu nity for developing space flight instrumenta tion, and therefore, also for developing my skills as an experimentalist. In particular, much of my space instrument experience was gained in what amounted to an appren ticeship under Sam Bame. Sam's broad hard ware knowledge, gained the hard way through the design and implementation of numerous space experiments, and his ongo ing Ulysses solar wind spectrometer develop ment work in the early 1980s provided the foundation for my training. The combination of DOE and NASA space mission has lead to a synergistic program of space science at Los Alamos which has been highly respon sive to both agencies; it has also allowed me to pursue a continuous program of instru ment development and real flight experi ence.
"After 3 years at Los Alamos, I entered the geophysics and space physics graduate program at UCLA to work with Chris Russell, a 1977 Macelwane award winner. Chris showed me the value of intuition in under standing physical phenomena and helped me to improve my own intuition. My disser tation project centered around magnetotail current sheets, both intrinsic, such as the Earth's and draped, such as at Venus. Over my two exciting years at UCLA, I was ex posed to the diverse ideas of many fellow students, including my good friend Harlan Spence, and the wisdom of a world-class academic and research staff.
"After returning to Los Alamos, I contin ued to develop space instrumentation and carried out analysis of the then new ICE data from the encounter with comet GiacobiniZinner. A detailed examination of the draped cometary tail current sheet completed my dissertation. In this, and in many subsequent data analysis projects, Jack Gosling took me under his wing. Numerous insightful discus sions with Jack and his copious comments on my various manuscripts (generally called 'Goslinating' a manuscript at Los Alamos) provided me with the blunt and honest feed back that is so critical both for honing new ideas and for developing critical thinking. Jack and Michelle Thomsen have also freely given me invaluable advice and provided me with excellent role models. Collaborations on various data analysis projects with Jack and Michelle as well as with John Phillips, Bill Feldman, Kurt Moore, Rick Elphic, and others at Los Alamos have been essential to my scientific development. "I have also had the great privilege to work closely with another exceptional exper imentalist at Los Alamos, Beth Nordholt. To gether, Beth and I led the development of a unique high-sensitivity, high-resolution ion mass spectrometer for measuring the 3-dimensional distributions of space plasma ions. This design ultimately became the core of the winning proposal for the Cassini plasma investigation. The Cassini investiga tion, which includes two other sensors as well, is presently being carried out under adept leadership of Dave Young, from whom I have also learned much about space instru ment development. Dave's move from Los Alamos to the Southwest Research Institute brought me into contact with Jim Burch, whose broad range of interests across space science and his strong community service, such as his editorship of GRL, has provided me with yet another excellent role model. "Another hardware project, to develop instrumentation for imaging low-energy charge exchange neutrals, has only been possible because of the hard work of and close collaboration with Herb Funsten, Earl Scime, and others at Los Alamos. This proj ect has also benefitted greatly from the input of colleagues at the Applied Physics Labora tory. 
